Hepatocellular carcinoma (HCC) accounts for 90% of primary liver cancers, which represents the second leading cause of cancer-related deaths globally [1] . HCC results from the accumulation of somatic genomic and epigenomic alterations in the tissue of origin and can be mainly caused by chronic infection with hepatitis B virus (HBV) or hepatitis C virus (HCV), alcohol abuse, and metabolic syndromes related to diabetes or obesity. Thus far, multi-omics analyses involving genomic, transcriptomic, and/or epigenomic profiling of large cohorts of tumors have provided the basis for the molecular classification of HCC into two, equally represented, distinct subtypes named proliferation class and non-proliferation class. These proposed subclasses reflect the different biological landscapes and the promise of potential tools for both prognostics and personalized medicine [2] .
In EBioMedicine, Liao and colleagues thoroughly analyzed the role of H-Prune in HCC [3] . H-Prune is a protein with a nucleotide phosphodiesterase (PDE) and exopolyphosphatase activities, whose overexpression was already associated with lung cancer, breast cancer, medulloblastoma and colorectal liver metastases. The authors showed that H-Prune was frequently up-regulated in HCC tissue at both mRNA and protein levels, and its overexpression correlated with poor survival outcomes. Recent studies have shown that H-Prune is an unfolded multi-domain adaptor protein that can interact with several binding partners, including Asap, Gelsolin, NM23-H1, β-tubulin and GSK3β [4] . The better-characterized interactors, NME1 and GSK3β, are both key modulators of TGF-β and WNT signaling cascades [5, 6] . Liao and colleagues report that H-Prune functions as a tumor promoter in HCC. To try to identify pathways that might be responsible for boosting hepatocarcinogenesis, using available omics datasets, they showed that high H-Prune expression correlated with enhanced tumor cell proliferation through the WNT signaling pathway. Although no mention has been made regarding the metastatic status of these patients and their possible correlation with the expression of H-Prune.
The authors also showed that high expression of H-Prune in HCC was associated with a misregulated miRNome and methylome. These findings highlight the importance of a wider approach as a powerful tool to infer the dynamics of cancer.
Moreover, they provide visibility into how the CNVs would affect the gene expression pattern. By their analysis, only a subtle concordance was found between gene expression and CNVs, that it would suggest that the genetic alterations would not significantly affect the gene expression pattern. Therefore, these results need to be cautiously interpreted.
Liao et al. also analyzed the mutational landscape using whole exome sequencing data. They found that RPS6KA3 gain of function and RB1 inactivating mutations are significantly enriched in the patient with the worst outcome. Thus, indicating new potential pathways, in which H-Prune might be involved, that may drive the oncogenic proliferation in HCC.
There is the possibility that mutation identified from whole-exome sequencing of patient tumors may be false positives or considered 'passenger' mutations. Therefore, we might question how many of these alterations occur in 'passenger' genes that are not directly implicated in neoplasia, and how many genomic alterations would be considered to be 'drivers' involved in activating key signaling pathways for hepatocarcinogenesis?
However, it cannot be emphasized enough that the potential translation of this study may be the use of H-Prune as a biomarker in HCC. The WNT-β-catenin signaling in the mature healthy liver is mainly inactive but can become re-activated during the regenerative process, as well as in certain pathological conditions, such as tumor growth and dissemination [7] . As a WNT activator, H-Prune expression can be used to define a subclass of WNT-activated tumors, in the absence of driver mutations in genes that encode key components along this molecular pathway. However, like any other biomarker, the incorporation into daily clinical practice needs to be validated prospectively in a larger cohort and together with other markers defining this subgroup.
To date, a long list of H-Prune inhibitory strategies has been provided by researchers from in vitro to preclinical models in several different experimental settings [8, 9] . Although preclinical experiments suggest the ability of these molecules to counteract H-Prune driven tumorigenesis, there are still doubts related to their full efficacy, with the risk of showing minor expected improvements in patient response in clinical trials. HCC is highly therapy-resistant and although systemic therapies have shown some clinical benefits, overall patient outcomes have been modest and we are still a long way away from the definition of an adequate treatment. Few actionable tumor-specific targets have been found and successfully used therapeutically. However, insights into the biology of the disease to design novel therapies for HCC remain an unmet medical need. Thus, further experimental validations in the context of hepatocarcinogenesis are necessary, with the possibility that these H-Prune inhibitors might be eligible for future clinical
